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时间等对热解产物分布及品质的影响。结果表明：在热解温度为 475 ºC 及停留
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Abstract 
The utilization and exploration of energy has been a concern for human beings. 
With the continuous depletion of fossil fuels, the sustainable development and clean 
use of energy has become a major challenge to human beings. Therefore, it is 
necessary for us to exploit new, clean, and renewable energy resources to replace the 
traditional fossil fuels. As one of the clean and renewable energy resources, biomass is 
playing more and more critical role in modern energy systems, as it can be converted 
into biofuels via physical conversion, chemical conversion or bio-chemical 
conversion method. And among the many technologies in converting biomass, fast 
pyrolysis is receiving more and more attention, because it can convert the biomass 
with low-energy density into bio-oil with high-energy density, which is easy for 
storage and transport.   
First, Chinese fir was used for the production of bio-oils in a self-designed 
bubbling fluidized-bed fast pyrolysis unit. The effects of pyrolysis temperature and 
resident time on the products distribution and quality were investigated. The results 
showed that the maximum bio-oil yield of 58.1% was reached at the conditions of 
temperature 475 ºC and the resident time 0.8 s. The yields of bio-oils increased with 
the increase of pyrolysis temperature, and then decreased after the optimal 
temperature. In addition, the yields of bio-oils increased first and then decreased with 
the increase of resident time. Meanwhile, the influences of pyrolysis temperature and 
resident time on the physico-chemical properties and composition of bio-oils were 
also studied. We hope this study could provide some theoretical basis for the 
production of bio-oils with the improved quality. 
Secondly, a hot filter was added to the existing pyrolysis unit, and the effects of 
hot filter on the distribution and stability of bio-oils were studied. The results 
indicated that both the yields of pyrolysis oil (without hot filtration) and filtered oil 
(after hot filtration) increased with the increase of pyrolysis temperature, but 
decreased after 475 ºC, at which the maximum yields were 58.1% and 50.7%, 
respectively. The introduction of a hot filter resulted in lower oil yield (approximately 
5%~10% decrease), which gets worse as pyrolysis temperature increases. Compared 
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calorific value. However, it also had significantly reduced contents of solids, alkali 
and alkaline earth metals, and reduced kinematical viscosity. Less fluctuation in water 
content, viscosity, and composition were observed for the filtered oil during the aging 
tests, which indicated a positive impact of the hot filter on the quality of bio-oil. 
Finally, the effects of the ammonia as carrier gas on the products distribution and  
physico-chemical properties of bio-oils were studied by using a static mixer for 
adjusting the ammonia concentration in the carrier gas. It is observed that the liquid 
product separated automatically to a mixture of two phases, with an oil phase at the 
top and an aqueous phase at the bottom. And the yield of oil phase decreased with the 
increase of ammonia concentration. It was found that that the water content and pH 
value of the oil phase increased with the increase of ammonia concentration, but the 
calorific value of oil phase increased first with the increase of ammonia concentration, 
and then decreased after the ammonia concentration of 60%, at which the maximum 
calorific value of 23.50 MJ/kg reached. It was also observed that the oxygen content 
in bio-oils could be reduced, and more phenols and hydrocarbons obtained, and less 
aldehydes, ketones and furans produced when ammonia was used as a carrier gas. 
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